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AMENDMENTS TO THE CLAIMS 

Following is a complete set of claims as amended with this Response. This 
complete set of claims excludes cancelled claims 1-3, 21-24, 27 and includes amended 
claims 4. 5, 8, 11, 13, 15, 17, 19, 25, 26, 28 and new claims 30-33. 
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1. (Cancelled) 

2. (Cancelled) 

3. (Cancelled) 

4. (Currently Amended) Tho method of c l aim 3 - further compri sing ln_an 
implantable cardiac stimulation device having a pulse generator for generating pacing 
pulses for applying to a heart of a patient and having a control circuit for controlling the 

FT! pulse generator to apply overdrive pacing pulses to the heart using a set of control 

parameters, a method, performed bv the control circuit for automatically adju sting the 
'^O control parameters comprising: 

acouiring an initial set of control parameters; 

controlling the pulse generator, based on the set of control parameters, to 
overdrive pace the heart: 

determining a degree of overdrive pacing achieved using the selected set 
of control parameters; 

adjusting the set of control parameters so as to improve the degree of 
overdrive pacing to be achieved during further overdrive pacing; 

acouiring a desired overdrive pacing range: and 

inputting an order of priority of control parameter adjustment and wherein 
adjusting the set of control parameters is performed sequentially to hierarchically 
adjust the control parameters in the input order of priority. 
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5. (Currently Amended) The method of claim 3 4 wherein the initial set of 
control parameters comprises one or more of: a number of overdrive events; an 
overdrive pacing response function; a recovery rate; a base rate; a rest rate; and a 
circadian base rate. 

6. (Original) The method of claim 5 wherein the number of overdrive events 
specifies a number of consecutive overdrive beats to be paced following initiation of 
overdrive pacing . 

7. (Original) The method of claim 6 wherein, if the number of overdrive 
events is to be adjusted, the number of overdrive events is decreased if the detected 
degree of overdrive pacing exceeds the desired overdrive pacing range and increased if 
the detected degree of overdrive pacing is below the desired overdrive pacing range. 

8. (Currently Amended) Tho method of claim 5 In an implantable cardiac 
stimulation device having a pulse generator for generating pacing pulses for applying to 
a heart of a patient and having a control circuit for controlling the pulse generator to 
apply overdrive pacing pulses to the heart using a set of control parameters, a method, 
performed by the control circuit, for automatically adjusting the control parameters 
comprising; 

acquiring an initial set of control parameters; 

controlling the pulse generator, based on the set of control parameters, to 
overdrive pace the heart: 

determining a degree of overdrive pateing achieved using the selected set 
of control parameters: and : 

adjusting the set of control parameters so as to improve the degree of 
overdrive pacing to be achieved during further overdrive pacing; 

acouiring a desired overdrive pacing jrange; 

wherein adjusting the control parameters to vary the degree of overdrive 
pacing comprises: 

selecting a control parameter to be adjusted; 

1 1 
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selected set of control parameters with the desir ed overdrive pacing range 
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We pacing achieved using the 



if the detected degree of overdrive pacing exce eds the desired 
overdrive pacing range, adjusting the selected co ntrol parameter so as to 
decrease the degree of o verdrive pacing; add 

if the detected degree of overdlive p acing is below the desired 
overdrive pacing range, adjusting the selected control parameter so as to 
increase the degree of overdrive pacing; anii 

wherein the overdrive pacing response function specifies an overdrive 
pacing rate to be used for overdrive pacing the heart following initiation of 
overdrive pacing, with the overdrive pacing fate being dependent upon detected 
heart rate. 



9. (Original) The method of claim 8 wherein the overdrive pacing response 



function is selected from among a set of overdrive 
overdrive pacing rates generally differing from one 



racing response functions with 
response function to another. 



10. (Original) The method of claim 9 wheirein, if the overdrive pacing 
response function is to be adjusted, an overdrive pacing response function having 
generally lower overdrive rates is selected if the detected degree of overdrive pacing 
exceeds the desired overdrive pacing range and ari overdrive pacing response function 
having generally higher overdrive rates is selected 
pacing is below the desired overdrive pacing range-. 



1 1 . (Currently Amended) The method 
specifies a rate decrement by which the overdrive 
number of overdrive events have been paced. 



if the detected degree of overdrive 



of claim § 8 wherein the recovery rate 

i 

facing rate is decreased after the 
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12. (Original) The method of claim 1 1 wherein, if the recovery rate is to be 
adjusted, the recovery rate is increased if the detecjted degree of overdrive pacing 
exceeds the desired overdrive pacing range and decreased if the detected degree of 
overdrive pacing is below the desired overdrive pacing range. 



13. (Currently Amended) Thn mnthnH nf Uinlm 5 In an implantable cardiac 

having a pulse generator for generatin g pacing pulses for applying to 



stimulation device 



a heart of a patient and having a control circuit for ifrntrollino the pulse generator to 
apply overdrive pacing pulses to the h eart using a set of control parameters, a method, 
performed bv the control circuit, for automatically ad justing the control parameters 
comprising: 



acquiring an initial set of control pa rameters: 



controlling the pulse generator, based on the set of control parameters, to 



overdrive pace the heait 

determining a decree of overdrive pacing achieved using the selected set 



of control parameters: 

adjusting the set of control parameters so as to improve the degree of 



overdrive pacing to be achieved during furthfer overdrive pacing: and 



acquiring a desired overdrive pacing 



range; 



wherein adjusting the control parameters to vary the degree of overdrive 



pacing comprises: 

selecting a control parameter jfo be adjusted; 

comparing the degree of overlrive pacing achieved using the 
selected set of control parameters with the desired overdrive pacing range; 

if the detected degree of overdrive pacing exceeds the desired 
overdrive pacing range, adjusting the selected control parameter so as to 
decrease the degree of overdrive pacing; arid 

if the detected degree of overlrive pacing is below the desired 
overdrive pacing range, adjusting the selecllfed control para meter so as to 



increase the degree of overdrive pacing; 
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wherein the initial set of control parameters comprises one or more of: a 
nymber of overdrive events: an overdrive pacing response function: a recovery 
rate: a base rate: a rest rate: and a circadi an base rate: and 

wherein the base rate specifies a minimum non-overdrlve pacing rate for 
use while the patient is awake. 

14. (Original) The method of claim 13 wherein, if the base rate is to be 
adjusted, the base rate is decreased if the detected degree of overdrive pacing exceeds 
the desired overdrive pacing range and increased if the detected degree of overdrive 
pacing Is below the desired overdrive pacing range. 

1 5. (Currently Amended) Tho mothod - of claim 5 In an implantable cardiac 
stimulation device having a pulse generator for genera ting pacing pulses for applying to 
a heart of a patient and having a control circuit for controlling the pulse generator to 
apply overdrive pacing pulses to the heart using a ! set of control par ameters, a method, 
performed by the control circuit, for automatically adjusting the control parameters 
comprising: j 

acquiring an initial set of control parameters: 

controlling the pulse generator, based on the set of control parameters, to 
overdrive pace the heart; 

determining a degree of overdrive pacing achieved using the selected set 
of control parameters: j 

adjusting the set of control parameters so as to improve the degree of 
overdrive pacing to be achieved during further overdrive pacing; and 

acguiring a desired overdrive paclngj range; 

wherein adjusting the control parameters to vary the degree of overdrive 

i 

pacing comprises: j 

selecting a control parameter'to be adjusted; 

comparing the degree of overdrive pacing achieved using the 

it 

selected set of control parameters with the desired overdrive pacing range; 
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i 

if the detected degree of overdrive pacing exceeds the desired 
nvftitirivB pacing range, adjusting the selected co ntrol parameter so as to 
decrease the degree of overdrive pacing: arid 

if the detected degree of overdrive pacing i s below the desired 
nvfirririve pacing ranoe. adjusting the selected control parameter so as to 
increase the deoree of o verdrive pacing: . 

wherein the initial set of control parameters compris es one or more of: a 
number of overdrive events: an overdrive pacing response function; a recovery 
rate: a base rate: a rest rate: and a circadiari base rate: and 

i 

wherein rest rate specifies a minimum non-overdrive base rate for use 
while the patient is at profound rest 

1 6. (Original) The method of claim 1 5 wherein, if the rest rate is to be 
adjusted, the rest rate is decreased if the detected; degree of overdrive pacing exceeds 
the desired overdrive pacing range and increased if the detected degree of overdrive 
pacing is below the desired overdrive pacing range. 

17. (Currently Amended) The method of claim 5 In an implantable cardiac 
stimulation device having a pulse generator for generating pacing pulses for applying to 
a heart of a patient and having a control circuit foroontrolling the pulse generator to 
apply overdrive pacing pulses to the heart using a set of control parameters, a method, 
performed bv the control circuit for automatically adjusting the control parameters 
comprising: 

acouiring an initial set of control parameters: 

controlling the pulse generator basdd on the set of control parameters, to 
overdrive pace the heart: 

determining a degree of overdrive pacing achieved using the selected set 
of control parameters: 

adjusting the set of control parameters so as to improve the degree of 
overdrive pacing to be achieved during further overdrive pacing; and 

acquiring a desired ove rdrive pacing? range: 

i 

i , 

! ] 
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wherein adjusting the control parame ters to vary the degree of overdrive 

nacino comprises: 

selecting a control parameter to be adjusted: 

comparing the degree of overdrive pacing a chieved using the 

selected set of control parameters with the de sired overdrive pacing range: 
if the detected degree of overdrive pacing exceeds the desired 

overdrive pacing range, adjusting the selected contr ol parameter so as to 

decrease the degree of overdrive pacing; and 

I s 

if the detected degree of overdrive pacing is below the desired 
overdrive pacing range, adjusting the selected control parameter so as to 
increase the degree of overdrive pacing; 

wherein the initial set of control parameters comprises one or more of: a 
number of overdrive events: an overdrive pacing response function : a recovery 
rate: a base rate: a rest rate: and a circadiari base rate: and 

wherein circadian base rate specifies :*a minimum non-overdrive base rate 
set based on an average active heart rate while the patient is awake and based 

on an average rest heart rate while the patient is at rest. 

i , 
i j 

; i «• 

18. (Original) The method of clairri 17 w'hjerein, if the circadian rate is to be 
adjusted, the circadian rate is decreased if the 1 detected degree of overdrive pacing 
exceeds the desired overdrive pacing range land increased if the detected degree of 
overdrive pacing is below the desired overdrive pacing range. 



1. 1 

! 

Hi 



Page 8 19 |j| 



Docket No. A02P1 002 



Serial No. 10/043,472 

PAGE 11/27 * RCVD AT 12(1/2004 12:19:48 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSID:818 362 4795 * DURATION (mm-ss):07-38 



12/01/04 09:19 FAX 818 362 4 795 



SJU CRMD LEGAL DEPT. 

.':!• 



@012 



PATENT 



19. (Currently Amended) The method of;c]aim 1 In an implantable cardiac 
stimulation device having a pulse generator for gen erating pacing pulses for applying to 
a heart of a patient and having a control circuit for controlling the pulse generator to 
apply overdrive pacing oulses to the heart using a set of co ntrol parameters, a method, 
performed bvthe control circuit, for automatically adjusting the control para meters 
comprising: .;[| 

acguirinq an initial set of control parameters; 

controlling the pulse generator, based on the set of control parameters, to 
overdrive pace the heart; ;[ 

determining a degree of overdrive pafcina achieved using the selected set 



of control parameters: 

adjusting the set of control oaramete 



s so as to Improve the degree of 



overdrive pacing to be achieved durind further overdrive pacing; 

wherein determining the degree of overdrive pacing achieved using the 
selected control parameters comprises: 
tracking the heart rate; and 

for each of a set of predetermined set of heart rate ranges, 
determining an overdrive pacing percentage indicative of paced heart beats to 
total heart beats. 



i 



20. (Original) The method ofj claim 19 wjierein tracking the heart rate is 



performed over a period of 24 to 48 hours: 

21. (Cancelled) 

22. (Cancelled) 

23. (Cancelled) 



■ii' 
■v. 



24. (Cancelled) 
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25. (Currently Amended) tho Hmrim nf rHim ?4 An implantable cardiac 
stimulation device comprising: 



a pulse generator that is operative to 



to a heart of a patient: and 



acontrol circuit that Is operative to control the pu lse generator to apply 



overdrive pacing pulses to the heart using 
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generate pacing pulses to be applied 



dynamically and automatically adjusting theldon trol parameters so that a degree 



et of control parameters and for 



of overdrive pacing exceeds a predefined threshold; 

wherein the control circuit comoriseslgn overdrive pacing un'rt operative to 
input an initial set of control paramet 



control the pulse generator, based ofllllthe set of control parameters, to 



overdrive pace the heart: j 

determine the degree of overdrive pacing achieved using the selected set 



of control parameters; and ? 

adjust the set of control parameters ffi as to improve the degree of 
overdrive pacing to be achieved during furtllr overdrive pacing; 



Wl JCI CM 1 uiqz uvcmi jvc uaun im ui iu aio 

1 

range: i 

wherein the overdrive pacing unit ad 


i lists the control parameters to vary 


the degree of overdrive pacing by selecting 


III 

b control parameter to be adjusted. 


i 

comparing the degree of overdrive pacing t 


Ihieved using the selected set of 


r 

control parameters with the desired overdrK 


li pacing range, adjusting the 



selected control parameter so as to decrease the decree of overdrive pacing if 



the detected degree of overdrive pacing exceeds the desired overdrive pacing 



range, and adjusting the selected control p; 



of overdrive pacing rf the detected degree of 



desired overdrive pacing range; and j 

wherein the overdrive pacing linit also inputs an order of priority for control 
parameter adjustment and adjusts the set o control parameters sequentially in 
the input order of priority to hierarchically ad 



!: 
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26. (Currently Amended) The device of c 
control parameters input by the control circuit- com 
overdrive events; an overdrive pacing response fu 
rest rate; and a circadian base rate. 

27, (Cancelled) 



@014 



PATENT 

aim 24 25 wherein the initial set of 
ises one or more of: a number of 
stion; a recovery rate; a base rate; a 



28. (Currently Amended) Tho dov i oo of j 
stimulation device comprising: 

means for generating pacing pulses Ifctr applying to t he heart of a patient: 



An implantable cardiac 



means for acquiring an initial set of cBjltrol parameters for use in overdrive 

i 

pacing the heart; J 

means for controlling the means for ffienerating pulses, based on the initial 
set of control parameters, to overdrive pacJl he heart; 

means for determining the degree oliverdrive pacing achieved using the 
initial set of control parameters; and j' 

means for adjusting the initial ^et of j 



the degree of overdrive pacing to be achieved during further overdrive pacing; 

wherein the means for adjusting the control parameters to vary the degree 



I 

of overdrive pacing comprises: ji 

means for selecting a control 
means for comparing thfe deg| 
using the selected set of control parariieterj 
range; 

means, responsive to a jdete 
overdrive pacing exceeds the desired 

selected control parameter so as to dbcreaj^b the degree of overdrive pacing; 
and 



means, responsive to a 
overdrive pacing is below the desired 



tieterr ilnation that the detected degree of 
bverelive pacing range, for adjusting the 
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ntrol paramet ers so as to improve 



iarameter to be adjusted 
e of overdrive pacing achieved 
with the desired overdrive pacing 

ination that the detected degree of 
ive pacing range, for adjusting the 
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29. (Withdrawn) In an implantable -cardiac 
comprising: 

pacing a heart at an overdrive |acin> 

parameters; jf 

determining whether a degree of ovel i\ 

of control parameters falls below a threshold^ 
adjusting one or more of the control q 

pacing falls below the threshold; and 

using the adjusted set of control parai 
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stimulation device, a method 
(ate specified by a set of control 
rive pacing achieved using the set 
parameters if the degree of overdrive 



leters for further overdrive pacing. 



30. (New) In an implantable cardis c stinjj ilation device having a pulse 
generator for generating pacing pulses for applying to a heart of a patient and having a 
control circuit for controlling the pulse generator to||pply overdrive pacing pulses to the 
heart using a set of control parameters, a method jlperformed by the control circuit, for 
automatically adjusting the control parameters rombrising: 
acquiring an initial set of contra] parameters; 

controlling the pulse generator : base]| on the set of control parameters, to 
overdrive pace the heart; 

determining a degree of overdiive P^ng achieved using the selected set 
of control parameters; 

inputting an order of priority of contrcj jparameter adjustment; and 

I E! 1 

adjusting the set of control par imet^j s according to the order of priority of 
control parameter adjustment so as to improve the degree of overdrive pacing to 
be achieved during further overdrive pacing| 

wherein adjusting the set of control Parameters is performed sequentially 



to hierarchically adjust the control paramet 
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31 . (New) In an implantable cardiab stimulation device having a pulse 
generator for generating pacing pulses for applyingjp a heart of a patient and having a 
control circuit for controlling the pulse generator toipply overdrive pacing pulses to the 



heart using a set of control parameters, a.meithod, 
automatically adjusting the control parameters coi 
acquiring an initial set of control parai 
controlling the pulse generajtor'/basi 
overdrive pace the heart; j 

determining a degree of overdrive p. 
of control parameters; and j ,: 

adjusting the set of control ^aramete| 
overdrive pacing to be achieved during furtt 

wherein the initial set of control parai 

•} 

minimum non-overdrive base rate for! use 

wherein, if the rest rate is to! bej adju 
detected degree of overdrive pacing ejxcee< 



rformed by the control circuit, for 
rising: 
eters; 

on the set of control parameters, to 

ng achieved using the selected set 

so as to improve the degree of 
r overdrive pacing; 
ters has a rest rate to specify a 
|jle the patient is at profound rest; 

d, the rest rate is decreased if the 
the desired overdrive pacing range 



and increased if the detected degree 
overdrive pacing range. 



of ovdijjdrive pacing is below the desired 
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32. (New) In an implantable cardiac stirra. 
generator for generating pacing pulses for ap plying 1 
control circuit for controlling the pulse generator to i 
heart using a set of control parameters, a method, : 
automatically adjusting the control parameteis corrljprising: 
acquiring an initial set of control parameters; 
controlling the pulse generator, basec 
overdrive pace the heart; 

determining a degree of overdr ve pacing achieved using the selected set 
of control parameters; and 

adjusting the set of control parameteck so as to improve the degree of 
overdrive pacing to be achieved during furttj sr overdrive pacing; 



wherein the initial set of contro 



specify a minimum non-overdrive base rate; 

rate while the patient is awake and based ojty an average rest heart rate while the 
patient is at rest. 



33 



(New) An implantable cardiap 
a pulse generator that is operative to 
to a heart of a patient; 

a control circuit that is operative 
overdrive pacing pulses to the heart 
dynamically and automatically adjust! 
of overdrive pacing exceeds a predefined 
an overdrive pacing unit to inpj 

adjustment and to adjust the set of control 

i '' 

order of priority to hierarchically adjust 



stimulation device comprising: 

generate pacing pulses to be applied 
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lation device having a pulse 
to a heart of a patient and having a 
apply overdrive pacing pulses to the 
. performed by the control circuit, for 



eters has a circadian base rate to 
set based on an average active heart 



i 

to control 



on the set of control parameters, to 



the pulse generator to apply 
set of control parameters and for 
control parameters so that a degree 
tli "eshold; and 

<! r der of priority for control parameter 
parameters sequentially in the input 
control parameters. 
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